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'Introduction To Litlicispheric.
Plate Boundaries

INTRODUCTION
In this module the student studies the three ,

types of lithospberic plate boundaries. Students
use a simple spherical model to examine the
plate boundaries.

The earth's lithosphere is-composed of semi-rigid
plates that move in different directions A
great deal of action takes place along boundaries
between plates. Most earthquakes are located
there Figure 1 shows the relation of these
plates and the outer shells oflhe earth.

0 km \
\Stroig shell \
Alithosphere) \\
80-160 km

Not to scale

Weak shell "
(asthenosphere)

Figure 1. Diagram showing the rigid lithospheric,
plates and their relationship to the outer-
shells of the earth (not to scale)..

Plates move away from each other along a
divergent plate boundary. As the plates move-
apart, material from'the asthenosphere fills tA.
gap. This creates new lithosphere., added tp' ti

each plate. The upper part of the lithosphere
is the crust..,See Figurd,2.

4

Figure 2 Plates move apart from one another

A convergent plate boundary exists where two
plates move toward one another Converging
platers that carry continents will produce
mountain ranges, like the Alps and Himalaya
Mountains, when the continents collide (Figure
3a) At a convergent plate bourfdank one plate
slides under another, a plate with oceanic
crust (more dense) will slide under a plate with
conknental crust (less dense) See 'Flgurg3b

,Notice thaf lithoiphere-isrfeatroyed as part
of a plate descends into the weak shell
( asthenosphere see Figure 1).

Figure 34 cWhere two'plate4 each carrying a,
continent converge, the continents will
eventually collide.
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Figure 3b A plate with oceanic crust may
descend under a plate with continental crust

A third type'of plate boundary is a transform
plate boundary. This occurs where two plates slide
past each other No lithosphere is formed here
and none is destroyed See Figure 4

Figure 4 Plates may move past one another '

In this activity you--will observe the relationship
betwer plate bondaries as you rotate a
rigid plate on a sphere.

PREREQUISITE STUDENT BACKGROUND
This activity is an introduction to the three
types of plate boundaries. No background
knowledge about kithospheric plate boundaries
is necessary and none is assumed.

OBJECTIVES misseame
After you have completed this activity, you
should be able to
1. Identify divergent, convergent, and transform
plate boundaries
2. Demonstrate the relationship between plate
boundaries on a sphere by rotating a small
piece of the sphere.
3. Determirte where earthquakes commonly
occur along plate boundaries.

2

.

Continental crust

Oceanic crust

Upper mantle

Mantle (asthenospherei

ilk Earthquake

Illustration Key

gospherel
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MATERIALS
World Seismicity Map, United States Geological
Survey, 1200 S. Eads Street, Arlington, VA.
22202at least two copie§ per class optiorial).
Wall map, Pacific Ocean Floor, National
Geographic*Society, Educational Services,
Department 79,-Washington, D.C..20036at least.
two copies per class (optional).

Plate boundary modelsone for each student
or team of two. Once the plate boundary
models have been made, they can be reused for
succeeding classes.

'Materials needed for each model:
1 plastic hollow ball about 5*-12 cm in diameter;
as thin-walled as possible.
1 metal brad, push pin, thumb tack, or paper
fastener.
1 celluloid or'heavy cardboard tab about 2'or 3
cm wide and as long as diameter of ball.

To construct the model, cut a section out of
the ball with a sharp knife. See Figure 5. Attach
this section to the tab with a staple or two.
Tien punch a hole in the ball and attach the'other
end of the celluloid tab to the ball with the brad
or push pin so that the section which was
cut out will fit neatly in the area of the ball from
which it was cut. Letter the ball as shown in
Figure 5.

BACKGROUND INFORMATION
The plate tectonic theory states that the outer
shell (lithosphere) of the earth is composed
of about 7 major plates which move in relation
to one another. These plates are assumed'
to be nearly rigid horizontally.

Cut-out sectIon

Staple

Brad or paper fastener

Figure 5 Plate boundary model -

Interactions at plate boundaries explain the
distribution of many large scale geological
features and zones of activitynarrow belts of
.mountains, volcanic ail d seismic activity.

SUGGESTED APPROACH
-This activity is designed for students working
individually or in pairs, depending on class
size and the number of plate bdundary models

- r available. $ group discussion of results
would be beneficial.

REFERENCES

The major purpose of this activity is to Introduce
the student to three types of plate ba uislkieet-
divergent, convergent and transform.

It is often difficult to grasp spatial relationships
when presented in two dimensions. Iri Order
to provide concrete eAiimples of plate boundaries,
this activity requires the student to move a
skrnulated plate on a sphere.

Particularly used are the EXTENSIONS where
students are asked to compare the model to
real plate boundaries on the Pacific Ocean
Floor map.

"Cox, A., 1973, Plate tectonics and geomagnetic
reversals. Sant Francisco, W.H. Freeman and
Cornpany,,R. 40-47.

Wyllie, P.J,, 1976, The way the earth works.
New York; Johfi Wiley and Sons, Inc., p. 61-72.
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INEE111111111MINPROCEDURE-

In thl each student will compare
desc 'ptions of plate boundaries discussed in
the I TRODUCTIOil to boundaries on the crustal

late ouhdary, motlel.
Key words: divergent plate, boundary, convergent
plate boundary, transform plate boundary,
lithosphgrZ`plates (Oates of the asthenosphere),
crust
Time required: one to two 45-minute periods ---\
Materials' plate boundary model, World
Seismicity Map, Pacific Ocean'Hoor map

Take the plate boundary model like the dhe
shown in Figure 5 and move the small platclock-
wise The small plate will move in relation
to the large plate (sphere) Be sure to slide the
small plate under the large plate.

1. At which letter did the small plate shorten
and slide Under the big plate9
Boundary C

2. What kind of plate boundary is this9
Convergent plate boundary

3. At which letter did the small plate spread
apart from the big plate9
Boundary A

4. What is the name of this kind of 'plate ,. ,
boundary9
Divergent plate boundary

SUMMARY QUEST,' d NS
. ,

1. Where do earthquake commonly occur9
/Earthquakes commonly occur along plate

boundaries.

2. Explain the thlee types Of plate boundaries
Divergent plate boundary plates moving apart
from one another. This creates new crust.

o . 1

0 4'

5. At which letter does new lithosphere form9
Boundary A

6. At which letter is lidiosphere destroyed?
Boundary C

7. Where are the boundaries between the smal
plate and the big plate where the crust is
'conserved. :. that is, where lithosphenc plates
are not destroyed or new material added?
Etoth boundaries B and D

8. Which plate boundaries are parallel to the'
direction of plate motion9
Both boundaries B and D

9. If you lived in the middle of the big plate or
the small plate, would you'feel the small
plate move9
No motion would be felt. It is a problem of scale.
The Pacific Plate, for example, is moving
northward (relative motion) at about 3 cm per
year and is not felt unless the motion occurs
in jerks, as during an earthquake. Eyen
then the motions wilt be felt nearer theepicenter
of the earthquake.

1

10. If you lived on a plate boundary, would you
feel the plate move9 Why or why. not9
Since earthquakes occur predominantly on plate
boundaries people living nearest the plate
boundaries would feel the earthquake (hence
feel platernotion).

EXTENSIONS
1. Compare the plate boundary model to the
Pacific Ocean Floor map Locate on the map
each of the kinds of. plate boundaries you have
studied. '
Convergent plate boundaries can Pe identified
along Vie margin of the Pacific Ocean (Japer'',
Chile/Peru, Alaska, etc.).
Divergent plate boundaries are ipcated along the\
EasPacific Rise and the Sotitheast Indian

\Ocean Ridge.
A transform plate boundary is located in
California and is expressed as the San Andreas
Fault.

Convergent ,plateboundary one plate slides
Linder another. Continents on converging plates
may collide with one another. This way form
mountain ranges; or, one plate may slide
under another, resulting id destruction of crust.
Transform plate boundary plates sliding past
one another. No crust. is formed and none
-is destror.

4

2. Compare the plate boundary model to the
-Wdrld Seismicity Map. Lb most of the earth-.
quakes occur along.plate boundaries9
.(Hint Compare Figures 2, 3a, 3b, and 4 to the
map) Are the d,epths of earthquakes different
along differen Ignds of plate boundaries?
The poVAotAii question Is to note the

.relationsNp of earthquakes to plate boundaries.
Students.should note that earthquake depth
increases in the direction that the plate Is
descending under the continent (Figure 3b in
this module). Examine converging plate boundary

rChile or the tioundaries north of New
zialancPon the World Seismicity Map.
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Introduction To
Lithospheric Plate Boundaries

INTRODUCTION
The earth s lithosphere is composed of semi-rigid
plates that move in different directions. A
great deal of action takes place along boundaries
between plates. Most earthquakes are located
there' Figure 1 shows the relation of these
plates and the outer shells of the earth

Strong shell
(lithosphere)

80-160 km

Weak shell
(asthenosphere)

Not to scale

*Figure 1. Diagram 'showing the rigid lithospheric
plates and their relationship to the outer
shells of the earth (not to scale).

1
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Plates move away fro cri each other along a
divergent plate boundry. As the plates move
apart, material from the asthenosphere fills the
gap This creates new lithosphere, added to
each plate The upper part of the lithosphere
is the crust. See Figure, 2

Sea level

Figure 2. Plates move apart from one another.
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A convergent plate boundary exists where two
plates move tow4rd one another. Converging
plates that carry continents will produce
mountain ranges, like the Alps and Himalaya
Mountains, when the continents collide (Pigure
3a). At a convergent plate boundary one plate
slides under another; a plate with oceanic
crustImore dense) will slide, uhder a plate with
continental crust (less dense). See Figure 3b.
Notice that lithosphere is destroyed has parts
of a plate descends info the weak shell
(asthenosphere7see Figure 1).

Figure 3a. Where two plates each carrying a
continent convergethe.continents will
eventually collide.

A third type of plate boundary is a transform
plate boundary. This occurs where two plates slide
past each other. No lithosphere is formed here
and none is destroyed See Figure 4.

In this activity you will'observe the relationship
between plate boundaries you rotate a
rigid plate on a sphere.

2

1.
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Continental crust

Oceanic crust

.

Upper mantle

Illustration Key

(lithosphere)

t.
Mantle (asthenosphere) .

Earthquake

is

I,

Figure 3b. A plate with oceanic crust may
descend under a plate with continental crust

i Figure 4. Plates may move past one another.
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OBJECTIVES
After you have completed this activity, you
should be able to:

1. Identify divergent, convergent, and transform
plate boundaries.

I

PROCEDURE rez,
Materials: plate boundary model, World
Seismicity Map, Pacific Ocean Floor map.

Take the plate boundary, model like the one
shown in Figure 5 and move the small plate clock-

' wise The small plate will move in religion
to the large plate (sphere). El, sure to 'slide the
small plate under the large plate.

2. Demonstrate the relationship between. plate
boundaries on a sphere by rotating a small
piece of the sphere.
3. Determihe where earthquakes commonly
occur along plate boundaries.

1. At which letter did they small plate shorten
and slide under the big plate?

2. What kind of plate bountary is this?

4
3. At' which letter did the small plane spread

/
, apart from the big plate?

4. What is the name of this kind of plate
boundary?

5: At which letter does new lithosphere form?

I
6. At which letter is lithosphere destroyed?

rt

7. Where are the boundaries between the small
plate and ,the big plate where the crust is
conserved...that is, where lithospheric plates
are not destroyed or new material added?

8. Which plate boundaries are parallel bathe
direction of plate motion?

.1...r

Brad or paper fastener

Cut-out sectIon-

Staple

Figure 5 Plate boundary

9. If you lived in the middle of the big plate or
the small plate, would you feel the small

454plate move?

A

rP;I.

10. If you lived on- a plate boundary, would you
feel the plate move? Why cr why not?

'10

1 9

4.
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,SUIVIMARY QUESTIONS
_1.:Wt-ier,e do earthquakes commonly Occur?

' 2. Explain the three types of plate boundaries.
Divergent pratebdundary

Convergent plate boundary:

Transform plate boundary:

EXTENSIONS _

1. Compare `the plate boundary model to the
Pacific Ocean Floor map. Locate on the map
each of the kinds of plate boundaries you have
studie '

REFERENCES
Cox, A , 1973, Plate tectonics and geomagneitc

reversals. San Francisco, W.H Freeman and
Company, p 40-47

I

7111111

2. Cr> ark the plate boundary Appel to the .
World Seismtcity Map Do mostW-ce earth-
quakes odour along plate boundarf&S?
(Hint Compare Figures 2, 3a, 3b,and 4-to the
map ) Are the depths of earthquakes different
along differeht kinds of plate boundaries?

Wyllie, P J , 1976, The way tha earth works -7

New York, John Wiley and Sons, Inc , p 61-72
C
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